This study is aimed at evaluating groundwater potential of Ipinsa-Okeodu area, near Akure, Southwestern Nigeria. A multi-criteria model was developed for achieving this aim; the GRT model which is based on geology of each sounding point, resistivity, and thickness of the aquifer across the study area was successfully used to evaluate the aquifer potential of the area for future groundwater development programme in the area. Geophysical investigation involving vertical electrical sounding was carried out across the study area. A total of one hundred and two (102) vertical electrical soundings (VES) data were acquired using Schlumberger array with maximum half-current electrode separation of 150 m. Three to five geoelectric layers were delineated across the study area. The predominant curve types are KH, H, K and A. The maps of aquifer layer resistivity and aquifer layer thickness were generated and synthesized with the geology of the study area in producing the GRT model map/groundwater potential map. The groundwater potential map shows that the area is characterized by five groundwater potential zones; poor, low, moderate, good and high. The northwestern regions, north central and part of the southwestern regions are high groundwater potential zones, the northern and most part of southeastern zone are of moderate potential, while small portion in the southeastern and northern zones are of low groundwater potential.
Thickness

Introduction
Groundwater is the water stored in subsurface aquifers which are pore spaces or fractures in rocks or sediments. Groundwater is the only viable safe source of water in many remote areas where development of surface water is not economically viable. Groundwater provides a reasonable constant supply of water since it is not completely susceptible to drying up under natural conditions unlike surface water [1] . Groundwater has been of continuous and tremendous use in irrigation, industries and urban centers, as well as in rural communities. It is conveniently available at point of use and possesses excellent quality that requires little or no treatment in most cases. There is inadequate supply of water at the study area, Ipinsa-Okeodu, near Akure Ondo State due to the continuous growth of this residential area, hence there is need for proper hydrogeophysical investigation of the area to enhance groundwater development programme in the area [1] .
In the basement terrain, groundwater development may be primarily restricted to the aquifer in the weathered overburden or complemented by fractured crystalline rocks which are mainly of Precambrian age [2] [3] [4] . The concealed basement rocks may contain faulted areas, incipient joints and fractured systems derived from earlier tectonic events. The delineation of these hydro geologic structures may facilitate the location of groundwater prospect zones in typical basement settings [5] . Fractured crystalline bedrocks remain good sources for drinkable water but sitting of highly productive wells in these rock units remains a challenging and expensive task because fractured developments on regional scale are both heterogeneous and anisotropic. Also fractured and viable aquifers wholly within the fractured bedrock are of rare occurrence because of the typically low storability of fracture systems [6] . The availability of groundwater in these aforementioned rocks is largely due to the development of secondary porosity and permeability resulting from weathering and fracturing.
In a typical hard rock setting, the geological stratification normally encountered consists of a hard rock basement overlain by variably thick unconsolidated materials referred to as the overburden or the regolith. The overburden is further stratified into zones of aeration and saturation, separated by the water table [7] .
In the past, groundwater potentials have been evaluated based on consideration of important parameters such as overburden thickness, weathered layer resistivity, bedrock resistivity, aquifer layer resistivity and aquifer layer thickness among others [6] - [13] and each parameter is considered in isolation. However in this study a multi-criteria GRT modelling approach was developed for evaluating groundwater potential in a typical basement complex environment. The GRT model was based on three (3) most important hydrogeophysical parameters; geology, aquifer resistivity, and aquifer thickness. These parameters were synthesized using an existing approach that has been used in environmental studies [14] .
Study Area
The study area covers Ipinsa-Okeodu area located in the northeastern boundary 
Methodology
The vertical electrical sounding (VES) field technique using Schlumberger electrode configuration was adopted for this study. One hundred and two (102) VES points were occupied across the study area with a view to understanding the hydrogeophysical characteristics of the area. Analysis and interpretation of the data obtained were made both qualitatively and quantitatively in order to establish the geo-electric/geologic sequence beneath the study area. The qualitative analysis also involved evaluation of sounding curves for hydrogeophysical characteristics, while quantitative analysis involving partial curve matching and computer iterations to determine geoelectric parameters of geoelectric sequence beneath the study area. The results were presented as tables and maps.
Results
The curves obtained in the study are the A, H, K, Q, KH, AK, AA, HK, QH, AKH, and HKH. The KH, H and A curve types are the predominant curves in the study area. Three to five geoelectric layers were delineated across the study area which corresponds to four geologic units namely; the top soil, weathered layer, partially weathered basement, partially fractured basement and the pre- 
GRT Model
The GRT is an acronym formed from the highlighted letters of the three factors considered most relevant to groundwater potential evaluation; underlying Geology beneath each VES point, Resistivity and Thickness of the aquifer layers.
These factors are combined in a numerical ranking system in order to quantitatively rate the aquifer potential of each VES location. The system contains two significant parts: weights and ratings and each GRT factor was evaluated with respect to others in order to determine the relative importance of each factor ( Table 2 ).
The basic assumption made in the development of the GRT model includes the following:
1) The Geology of an area depends on the mineral content of the rock present and in turn determines the age of the rock, its degree of weathering and fracturing and consequently its ability to store and transmit water.
2) Resistivity of the aquifer layer depends essentially on the availability of connecting pore spaces in the aquifer layer and presence of conductive fluid such as water within the aquifer layer.
3) Thickness of the aquifer layer determines the possible water column and volume of water within the aquifer layer.
The various parameters adopted in the evolution of the GRT indicator tool include: 2) Derivation of indicator weights (Table 2) ; indicator weights depict the relative importance of the indicator to the evaluation of groundwater potential.
3) Derivation of different ratings for each indicator.
The most significant indicators have weights of 5 and the least weight of two in a five-point scale.
The three (3) 
where, Wt = Weight; Rt = Rating.
Geology
The geologic map of the study area (Figure 1) indicates that the study area is underlain by two major rock types with different hydrogeological potential, namely undifferentiated Older Granite-Charnockites suites (OGC) and Migmatite-Gneiss-Quartzite complex (MGQ). The undifferentiated Older GraniteCharnockites suites areas are considered to be poor and moderate groundwater potential zones, while Migmatite-Gneiss-Quartzite complex are noted for its high groundwater potential.
The undifferentiated OGC suites are found in the eastern and southeastern parts of the study area while Migmatite-Gneiss-Quartzite complex are dominant in the western part of the area. Charnockites are assigned a rating of 0.4 in the GRT-model, while the Migmatite-Gneiss-Quartzite was assigned a rating of 0.8, and finally the granitic region were assigned a rating of 0.5. The region with significantly higher rating is considered to be of good groundwater potential.
Aquifer Layer Resistivity Map
The aquifer layer resistivity map of the study area (Figure 3) shows the variation of resistivity in the aquifer layers across the study area. The aquifer layer resistivity map shows that the area is characterized by five groundwater potential zones;
poor, low, moderate, good and high based on their resistivity contrast. Since groundwater flows within aquifer is from higher resistivity to lower resistivity zones [12] , this means that within the aquifer areas with lower resistivity values will be more saturated. The areas with low resistivity value (20 -150 ohm-m) are (Table 2) shows the weight of resistivity to be 3 from maximum of 5, while the rating range is 0.2 to 1.
Aquifer Layer Thickness Map
The aquifer layer thickness (Figure 4 ) across the study area varies from 2 to 50 m. Areas with thickness of 2 -5 m are considered to be of poor groundwater potential and are rated 0.2, and these areas occupy part of the northeastern and a small portion of the southwestern zone. Areas where the aquifer thicknesses are be- 
Groundwater Potential Map
The GRT-model map integrates maps of geology, aquifer resistivity and aquifer thickness. It is the direct indicator of groundwater potential in the study area 
Conclusion and Recommendation
This research work presents the result of application of a multi-criteria approach to groundwater potential evaluation at Ipinsa-Okeodu area near Akure, Ondo
State, Nigeria. The study adopted vertical electrical sounding techniques using the Schlumberger electrode configuration. The maps of aquifer layer resistivity, aquifer layer thickness and the geology of the study area were generated and integrated in the GRT model map/groundwater potential map. The western parts of the study area are delineated to be high groundwater potential area, followed by the northeastern and central parts of the area which are categorized as moderate and high potentials and finally the extreme northern parts of the area which are characterized by poor and low potentials. In view of the observed reliability of this model it is therefore recommended that groundwater potential evaluation in any geologic setting should always be done using a multi-criteria approach.
